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This invention is concerned with an automatic 
power and speed transmission which may be used, 
for example, for transmitting driving power from 
the drive shaft to the driven shaft of an automo- 
bile. The present application is a continuation- 
in-part of my co-pending application Ser. No. 
703,508, flled October 16, 1946, now Patent 
2,520,352, dated August 20, 1950. 
The above noted patent discloses a speed- 
changing transmission in which a substantially 
constant torque ]oad is automatically maintained 
on a driving transmission member in the presence 
of varying torque loads on the driven member. 
The present invention provides (a) control 
tures for governing the torque load on the driv- 
ing transmission member in accordance with the 
engine speed, that is, ïor controlling the speed 
ratio by the engine speed efficiency curve; (b) 
control features ïor accomplishing a smooth 
transition of the speed transmission gears; and 
(c) control features ïor governing the idling 
speed clutch release. 
Details of the invention and its various objects 
and features wll be brought out in the descrip- 
tion which will be presented below with reference 
to the accompanying drawings. In these draw- 
ings, 
Fig. I shows an embodiment of the invention 
with some parts partia]ly in elevation and in 
sectional view, respectively; and 
Fig. 2 is a sectional view through the right hand 
portion o the casing oï the mechanism showing 
the gear means and the actuating means there- 
ïor, as seen when looking in the direction of the 
arrows along line 2--2 oï Fig. 1. 
The drawing Fig. 1 shows af the right of the 
casing or housing wall I! the transmission gear 
mechanism also disclosed in the previously men- 
tioned patent. See also Fig. 2. Numeral  in- 
dicaes an auxiliary housing containing the re- 
versing gears. A portion of the end wall 13 of the 
transmission housing separates the reversing 
gears from he transmission gears. Suitable 
plugs may be provided for filling the housing with 
off and for draining off and sludge therefrom. 
The transmission driving shaft I projects from 
the wall !  of the transmission housing to the left 
through a suitable bearing. Keyed to the shaft 
  is a plate  , and splined on the left end there- 
of is the clutch plate !. The purpose and opera- 
tion of the plates --16 will be explained pres- 
ently, after completion of the description of the 
transmission gears. 
The transmission housing forms interiorly a 
mounting rib I which extends transversely 
therein, in a direction perpendicular fo the plane 
of the drawing, between the front and rear walls 
thereof. The inner end of the driving shaft 
is rotatably mounted in a bearing in the mount- 
ing rib  , as shown. The driven shaft  8 enters 
the structure through the end wall 19 of the aux- 
iliary housing  .. If may be journalled in suitab! 
bearings in the walls 19 and 3, respecMvely. 
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Keyed fo the transmission driving shaft 14 are 
a plurality of stepped gears, e. g., rive gears 
These are the driving gears and always 
rotate with the shaft . They mesh with the 
6 driven countershaft gears 2--29; i. e., the driv- 
ing gear 2{} meshes with the countershaft gear , 
and the successively smaHer driving gears  
mesh, respectively, with the successively larger 
driven countershaft gears 2 --29, as clearly shown 
10 in the drawing. The small driven countershaft 
gear 2 is keyed directly fo the countershaft 
which is rotatably journalled inbearings disposed 
in the end walls of the transmission gear housing. 
Each of the remaining driven countershaft gears 
16 2--9 is carried af the end of a tubular sleeve, 
and each such sleeve carries af its opposite end an 
individual associated transmission gear wheel. 
The sleeves are in telescoping relationship, one 
being rotatable on the other.  Thus, as shown, 
20 the driven countershaft gear 29 is disposed af one 
end of the tubular sleeve  which carries at its 
opposite end the transmission gear wheel ; the 
countershaft gear 25 is disposed af one end of the 
tubular sleeve  which is provided at ifs other 
25 end with the transmission gear wheel $; and the 
driven countershaft gears . and 2 are similar]y 
disposed at the ends of the sleeves --$$ which 
in turn cárry the transmission gear wheels 
respectively. Next to the transmission gear 
S0 wheel $ is disposed the transmission gear wheel 
$ which is keyed fo the countershaït . 
Ii will be seen from the foregoing explanations 
that all oî the countershaft gears --$ rotate 
responsive fo rotation of the shaft !, and accord- 
5 ingly all of the transmission gear wheels 2, , 
, $ and $$ rotate likewise each, however, at a 
different speed, depending on the gear ratio 
tween the corresponding stepped gears 
and the associated countershaft gears 
40 driven thereby. 
As described and shown in the previously men- 
tioned patent, each of the transmission gear 
wheels $2, $, , $ and $9 may be provided with 
means forming what is usually referred to as a 
45 .silent ratchet, fo allow the peripheral rira carry- 
mg the gear teeth fo rotate in the normal drive 
direction only so as to prevent jamming of the 
transmission gear wheIs vhen two of them are 
engaged by the travelling gear . 
5O The travelling gear  is internally threaded 
or provided with a spirally or helically cut groove, 
preferably in a suitable bushing associated with 
the gear }, which is in engagement with the 
exteriorly threaded or helically grooved inter- 
55 mediate drive shaft . The latter is rotatable 
af ifs inner end in a bearing provided in the 
mounting rib  , and at ifs outer end in a bearing 
provided in the end wall  of the transmission 
housing. The travelling gear 40 is adapted to 
6 xnove longitudinally of the intermediate driven 
shaft  into mesh with any one of the trans- 
mission gear wheels $, 4, , $ or $$, so as to 
OE'otate the shaft  at the corresponding speed 



of rotation of the.. zespective :tranmission gear 
wheel. 
Numeral a2 indicates a thrust bearing which is 
slidable on the intermediate shaft 4 and which 
is in engagement with one side of_the travetling 
gear a0. The thrust bearing is in turn engaged 
by a yoke 0 which is slidable relative to the 
shaft a. The yoke a3 is a barlike-member 
tending within the transmission.housing, trans-. 
versely thereof, in parallel with the mounting 
rib IL Suitable means may be provided for 
guiding the yoke in ils motion with the tl%rust 
bearing, axially of the. shaft al, and. for prevent- 
inï-undesirab!e angular di.placement thereof. 
Attached to each end of the yoke 43_is a spring, 
.as indicted in lig 2 at 44, a, these springs 
tending in_parallel with the shaft 41 from the 
oppesite.ends of the yoke a3 to the right in.the 
direction of the housing wall 13. The. free end 
of each spring carries an adjusting member such 
as.4- which extends.therefromthrough holes in 
thehousing waI1 3 and wall 19_ of the-auxiliary 
housing , respectively, into a cylinder I Ië. A 
control piston I1 is secured to the end of the 
adjusting member. A nut or collar a may be 
prov-ided on each adjusting member a8 to prevent 
}fs. inward displacement and therewith inward 
displacement of yoke 43, thrust bearing 4 and 
travelting gear a8 beyond a predetermined posi- 
tion. 
The4raelling ger a8 is thus resiliently biased 
in. a direction for gear engagement with the high 
speed, transmission gear . In normal, that is, 
in. resting condition of the transmission, the 
travelling, gear 49- wfll be. in mesh with.the gear 
39, due to the pull. exerted by the biasing springs 
which extend from_the opposite ends of the 
3and sttempt to move thetravelling..gear.to the 
riht The gear Is.shown in_mesh with the low 
speed transmission gear 8 merely for.-con- 
 venience, of- description. ïe. piston. I I . is sub- 
ect to displacement by oil pressure under the 
control of governing means operable by the 
engine speed, in a manner which wiI1 be pres- 
ently, described in detail, and the torque load 
put<on the travelling geara8 is therefore a func- 
tion of the engine speed efIiciency curve. 
Keyed to the helically grooved intermediate 
driven.shaft 4 is the intermediate gear 4. This 
gear is thus arranged for operation at varying 
speeds; depending0n.the gear engagement of the 
travelling gear 4S with one or the other of the 
transmission gear wheels 3, 34, 3, 0 or 09. 
In the position in which the travelling gear a$ is 
shown, in mesh with the transmission gear wheel 
3, it will rotate the helically grooved interme- 
diate driven shaft 1, and therewith the inter- 
mediate gear wheel aS, at a low sped which is 
determined by the gear ratio between the drive 
gear wheel -a and the driven countershaft gear 
9. The trave!iing gear aS assumes this position 
in the presence of the maximum torque load on 
the intermediate driven shaft a, e. g., when the 
vehicle is.started from a dead stop. 
The intermediate gear 40 is always in mesh 
with the clutch gear 58 which is rotatable on the 
auxfliary shaft l. The latter is rotatably jour- 
naHed in bearings in the housing walls I I and 
13, as shown. Splined to the shaft  I and longi- 
tudinaily movable on it is the clutch core S. 
A skirt S3 extends from the gear  I for clutching 
eagement with one end oî the cote . At the 
oher end of the clutch cote is provided a cup- 
shaped clutch member S having a tubular ex- 
tension SS which carries at ifs opposite end the 
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ear vheel- .. The buahing 5«, which is keyed 
to the shaf.t !, holds .the sructurecomprising 
the gear wheel  and ifs tubular extension 
carrying the clutch member  in predetermined 
-5 position.. Between the clutch cote  and the 
c!uh member  is disposed a spring 8 which 
holds the clutch cote 2 normally in clutching 
engagement with the skirt 3 of the gear 
eror» hen the inteediate gear 48 rotates 
10 resnsive fo rotation of the shaft , it will 
ta. t:.clutch gear  and therewith the clutch 
cote , fo rotate the auxiliary shaft . 
e:gear  ill_idle..ding normal opeation, 
havingno, fnncion_hen the clutch..coe  
1 in lutching.eagement.vith thegear . How- 
over, the fork .ls.actated by the.member 
espoive. fo .the .actuation of the.brake, fo move 
the ctutch :core  out of. engagement with the 
ear.wheel 0 for the urpose of clutching.the 
20 shaft fi to the driving gear 3 so as fo usethe 
engne.to Supply additional brake po«er. 
The auxilia'y shat  projects thro.ugh the 
tïansmission housing wall l. into the auxiliary 
housing t nd caries a gear wheeI 0 which 
25 keyed fo it. e latter transmits power to the 
driven shaft 8 o the vehicle and coacts with 
the reversing-gears. e reversing operation 
controlled by the .movable fork . 
e engine (not shown) drives the sft 
30 which is rotatbl-y.journalled in bearings such 
 2, the.bearing  being mounted-in-the wall 
78 of a casi extenng from.the wl   of the 
transmission housing., and the bearing  being 
mounted in a cluth member formi.ng the clutch 
33 elements  which extnd hom an axial-con - 
nectingprtop 8. The.latter: is rotatably jeur- 
nalled in- bea:ig p-ided in sn.arm  which 
exnds inwardlF frein the casing wall 8. A 
locking co]lar ï9 is freely movably disposed on 
40 the :shaft.-so that if. may be shifted by means 
of a fork-8. The:sleeveS is keyedto theshaft 
9 and may be adjusted inRredeterm.ined posi- 
tion by thut $2. Attached to.the sleeve 
are centrifugal!y actuated fly members 8S which 
are pivotaHy mo.unted Gt . Links 8 connect 
4 the fly mmnbers -with the clutch member 
which is splined fo the shaft . Springs  tend 
to pull the clutch member S away from the 
clutch member  and normally hold the cen- 
trifual y members SSnestled s.gainst-the sleeve 
The above described relationship of the parts 
xists se long as the shaft  is rotated by the 
origine ai iing sped. Vhen the-idling, sped 
 is exceded, the centrifugal-fly members 8move 
outwardly-about their, pivots 8 and force the 
clutch member-, into clutching eaement 
with the.clutch face of member , thu rotatin 
this c!-utch member to co.nnect the engne with 
9 th transmission throuh the medium of the 
clutch member_ ï which is engaedby the clutch 
memJr 9 carïied by th plate  which 
spHnd to.the tansmission driving shaft . 
Th tr.smission gears --4 now rotate and 
 in turn rotate the stepped gears --9, fo rotate 
at predetermined different speeds the transmis- 
sion gears , _, , 3 and 39, respectively. The 
clutching described occurs upon acceleration of 
the origine speed Ïrom a .predetermined idling 
 speed, for example, forthe purpose of moving the 
vehic]e from a dead stop. The travelling gear 
 is at this.moment in mesh with the tras- 

sion gear 39 which rotates af high speed. Rhere 
is a maximum torque load on the driven shaft 
which is propagatedto the helically grooved in- 



termediate driven shaft 4! through the medium 
of the gears in the auxiliary housing |2, gear 60, 
auxiliary shaft 5|, clutch core 52 and gear whee] 
50 which is in mesh with the intermediate driien 
giar wheel 48. This maximum torque load, now 
being manifest on the intermediate driven shaft 
4|, overcomes the pull of the springs 4, 43 (Fig. 
2) which bias the yoke 43, and therewith the 
traveHflïg gear 40 to the right, and the travelling 
gear 48 moves from its initial position succes- 
sively from gear engag'ement with the transmis- 
sion gear wheel 89 into mesh with the transmis- 
sion gear wheels 30, 87--3, and finally 32, there- 
by tensioning the biasing springs , 4 by dis- 
placement oï the yoke 48 to the leît into the 
position in which the yoke is shown in engage- 
ment with the thrust bearing ., the latter being 
in engagement with the travelling gear . The 
maximtm torque load on the driven shït |8 is 
now overcome by transmitting driving poweï to 
the driven shaft ïrom the low gear 2, counter- 
shaft gear -9 and associated transmission geaï" 
wheel 02 which is in mesh with the travelling 
gear 
The torque load on the driven shaft 0 de- 
creases as the vehicle gains speed, and the ten- 
sion on the biasing springs 4,  extending from 
the opposite ends of the yoke g$ can exert itself, 
moving the travelling gear  from the position 
shown to the right successively into mesh with 
the transmission gear wheels 3g, 3., $ and 39. 
The travelling gear 0 is flnally in mesh with the 
transmission gear wheel 39. and thus transmits 
power directly to Fne driven shaft . 
The successive gear engagement of the travel- 
ling gear 40 with the various transmissiou gear 
wheels may be facilitated by suitably beveling or 
mitering the teeth of the transmission gear 
wheels and also the teeth of the travelling gear 
40 and by the silent ratchet mechanism previous- 
ly mentioned, which is described in detai] in the 
initially noted patent. 
C0mpensating and cushioning means is pro- 
vided in accordance with the invention which op.- 
erates to prevent any jerking or jarring incident 
to the successive gear engagement of the travel- 
ling gear  with hny of the transmission gear 
wheels 02, 3, 3, $0, 09 in either direction of 
motion of the travelling gear. This compensat- 
ing and cushioning means will be described next. 
The angular change of speed impulse, respon- 
sive to the shifting of the travelling gear 0 is 
effective fo the plate 5 which is keyed to the 
transmission shaît 
tatably journalled on the hub of the plate  is 
the inertia plate raember 95, as shown. This 
plate member is resiliently connected with the 
plate  by means of springs oe. Release levers 
0 are provided, each such lever being rotatable 
about a pin  and connected with the inertia 
member  by a pin which flts loosely in a .s!ot 
formed in the corresponding lever 9. A suddeu 
change in the speed of rotation of the shaft g, 
due to the automatic gear shifting, is transferred 
to the plate |. The inertia member  lags be- 
hind the plate , catming deflection of the 
springs . The release !evers 9, which are 
carried by the plate , are thus angularly dis- 
placed relative fo the clutch plate |  carrying the 
clutch member 0, pulling the clutch member 
away from the clutch face of the clutch ruera- 
ber 3. A slip is thns caased between the clutch 
members 5 and 9}, and the speeds of the shafts 
0 and |4 are gradually equa]ized. The clutch 
member 0 is mounted on the clutch plate 6 so 

that itis h'ee to rotate independent thereof ex- 
cept for the resilient connection through the 
springs 9@, thus preventing any erking motion. 
The c!utch plate | is splined to the shaft |4, 
5 as mentioned before. 
The engine-driven shaft 0 may be positively 
disconnected from driving engagement with the 
automatic transmission by actuating the shifting 
fork $0 to more the locMng collar  over the cen- 
10 tïifugal fly mmbers 0 to prevent the centrifugal 
outward displacmnent thereof upon accelerating 
the engine, thus preventing the driving engage- 
ment of the clutch member 0 with the clutch 
member 
15 The means îor overning the speed ratio con- 
trol in accordance with the engine speed efiflciency 
CUïVE comprises the bevel gear |0 which meshes 
with the .bevel gear ||. The latter is carried on 
the shaft  which is rotatably journalled, for 
20 example, in arms pro]ecting from the casing wall 
.3, as hown. A suitob]e sPEed governor shom 
in the form of a flybs.ll governor 9- rotates with 
the shaft -. The governor is adapted to dis- 
place a sleeve  which is engaged by lever 
25 The latter is piv0tEd st |05 and carries a cam 
 which may correspond to the Engine speed 
efiflciency curve. A fol]ower |00 coacts with the 
cam |L The sleeve |4 moves up or down 
sponsive to increase or decrease of the engine 
30 speed, causing angular displaceme.nt of the lever 
0 and cam |, and the latter moves the fol- 
!ower according]y, inwardly or outwardly, from a 
normal position in accordance with the forma- 
tion of the cam. The follower operates against 
35 thE pressure of a spring |9 which presses against 
the diaohram  0. Attached fo the diaphragm 
is the flow-regulating valve  | . 
A continuously operating geaf pump   is pro- 
vided for forcing off from a reservoir $ into 
40 the chamber  when the valve || is open. 
When the off pressure against the diaphragm 
0 is gïeater than the pressure of the spring 
9, the diaphragm will deflect and will cause 
closure of the valve. 
45 The chaïnber  4 is connected with the conduit 
 which terminates in one end of the cylinder 
  containing the piston   which is connected 
with the adjusting members 4 of the biasing 
springs 4, 4 extending from the ends of the yoke 
50 3 which bias the trave]ling gear  outwardly, 
as previously described. 
The piston | is displaced by variations in 
the off pressure in the conduit  , thereby dis- 
placing the adjusting members  to vary the ten- 
55 sion of the corresponding springs , 45 which 
bias the yoke c and therewith the travelling 
gear, as described. The tension of the biasing 
spriugs i therefoïe, in any position of the trav- 
elling gear 9, under control, depending on the 
60 engine speed, the curve of the engine speed 
ficiency thus entering as a ïactor in placing the 
travel]ing gear under a predetermined torque 
load. 
An orifice i is provided for permitting off 
65 to Ieak back into the return conduit || upon 
decrease oï the pressure in the conduit   3, there- 
by allowing the p]stons ï to more inwardly, 
thus decreasing the tension of the torque load 
sprins ,, . An adjustable nedle valve |20 is 
70 provided for regulating the passage through the 
orifice   so as to obtain the best operating 
flciency. 
Numeral  2  indicates a relief valve to furnish 
a by-pass for the off at a rime when the valve 
75 ! |  is closed. 



Cha.nes nïay be ruade within the scope and 
spirit of the accompanying clims in which is 
fined.what is considered new and desired te have 
protectedby Letters Patent of the United States. 
I claire: 
i. A variable Speed-changing device having a 
drivin short,  driven shaft, a plurality of 
counter gear wheels rotated by said dAving shaft, 
a plality of transmission er wheels retard by 
said counter ear wheels, a travellin er wheel, 
mea foz.movin sid traveling gear wheel for driv- 
ing engagement with any one of said transmission 
gear whee]s te trnsmit wer te said driven 
shaft, and means for transmitting power te said 
driving shaft comprising an enine-driven shft, 
a drive clutch rnember dïiven by said engine- 
driven shaf, a coactin c!utch element splined te 
said drivin shaft for driving coaotion wlth said 
drive clutch member, and inertia means rottable 
with said àriving shaft for operatively disp]acing 
said coactin clutch element relative te said dAve 
clutch member for the purpose of causing grad- 
ual equalation of speeds between said dïiving 
shaft and said enine-driven shaft responsive te 
speeà changes effected by said travelling gear 
wheel which affect the sped of rotation of said 
driving shaft. 
2. e structure defined in claire 1, tozether 
»dth an idlin 
cu,ch member coacting with said 
drive clutch merner, an idlin c]utch element 
for said idling cluh member, said id]ing clutch 
e]ement being s iined te said engine-driven shat, 
means for maintaining said idling c]utch element 
normally out of engagement with said idling 
clutch member, and means operative by cen- 
trifugal $orces responsive te a 
speed oï rotation of said enine-driven shaft for 
causin said idling c]utch element te move 
clutchin engagement with said id!in clutch 
member ïor the purpose of rotatin sa.id drive 
clutch member te rotate aid transmission driv- 
inç shaft. 
3. The structure defined in c!aim 1, tother 
with n idlin cmch member ooactin with said 
drive cluch member, n idlin c!utch eiemnt for 
said idling clutch member, said idiin c!utch 
eiementbein splined te said engine-driven shaft, 
meas for maintainJng said idiin clutch ement 
normally out of engagement with said idiing 
c!utch member, means operative by centrEugal 
forces responsive te a predetermined speed of ro- 
tation of said enine-driven shaft for causin 
said idlin clutch element te move into clutchin 
engagement wJ.h said idlinE c]utch member for 
the purpose of roating said drive clutch member 
te rotate said transmission drivin shaft, and 
means for disabling said means which is operative 
by centrifual forces. 
4. e structure defined in claire 1, together 
with mea.ns governed by said engine-driven shaft 
for placin 
wheel as a function of the engine sPeed eciency 
curve. 
5. A variable speed-chanin device hvin a 
plurality of stepped çear wheels te rotate 
ferent speeds 
wheels and having a travellinE ear wheel for 
drivin engagement with any one of said trans- 
mission ear wheels for the purpose of transmit- 
tin power te a driven shaft, and means ïor con- 
trollin the operation of said travein ear 
wheel comprising a drivin shaft for said stepped 
ear wheels, an engine-dven shaft, cluh mea 
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disposed between, said engine-driven, shaft and 
said driving short, biasing means for placing a 
resilient torque load on said travelling gear, con- 
trol means for said biaing means, and mens for 
5 governing-the operation.of said control means as 
a function of the engine speed efficiency curve. 
6. The structure defined in claire 5, together 
with inertia means for cusing slippage of said 
clutch means te equalize the speeds of said en- 
10 gine-driven shaft and said transmission driving 
shaft responsive te speed changes effected by said 
travelling gear wheel which affect the speed of 
rotation of said driving sha-ft. 
7. The structure defined in claire 5, wherein 
18 said clutch means comprises an idling clutch.for 
connectfiag said engine-driven shaft in driving 
enagement with said transmission driving shaft, 
and control c]utch means for equalizing the speeds 
of rotation of said shafts te effect smooth con- 
20 tinuous operation thereof incident te speed 
changes effected by said travellinggear whee]. 
ô. The structure defined in claire 5, wherein 
said c!utch means comgrises an idling clutch for 
connecting said engine-dïiven shaft in drivLug 
25 engagement with said transmission driving shaft, 
control clutch means for equalizing the speeds of 
rotation of said shafts te effect smooth continu- 
eus opertion thereof incident te speed changes 
effected by said travelling gear wheeL and means 
30 for disab]ing said idling clutch means te prevent 
operative coupling of said shafts. 
9. ïhe structure defined in claire 5, wherein 
said control means comprises hydraulically op- 
.eïad means for coaction with said biasing 
»5 means, and enine-drivin governor means for 
controllin said hydrauiically operated means. 
î0. The structure as se forth in claire I, to- 
gether with an idling cutch nember coacin 
with said dïive clutch membeï, an idling clutch 
40 element for said idling cluteh member, said id]ing 
c]utch element being splined te said engine- 
driven shaft, means for maintaining said idling 
clutch element normally out of engagement with 
said idling clutch member, and means operatively 
4 responsive te a predetermined speed of rotation 
of said engine-driven shaft for eausing said idling 
" clutch element te more into clutching engage- 
ment with said idling clutch member for the 
purpose of rotating said drive clutch member 
50 te rotate said transmission driving shaft. 
11. The structure as set forth in claire 
gerber with means operatively responsive te a 
predetermined speed of rotation of said engine- 
dïiven shaft for actuating said elutch means dis- 
5 posed between said engine-driven shaft and said 
driving shaît. 
IPED ,!-L WUETIG. 
60 The following references are of record in the 
file of this patent: 
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Number 
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Applebeïg .......... Oct. 30, 
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loeder ............. Oct. 30, !934 
Buck ............... Ner. 29, î3 
IOIEIGN PATENTS 
Country Date 
Italy ............... Aug. 12, 1939 



